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CLAIMS 

^-^^ /K A method for classifying data, the method comprising the steps of: 
^ / ^^V^^^^S ^"P^^ ^^^^ classification; 

demiing one or more transformations of the input data; 
appiVing energy minimization to the one or more transforms of the input 
.data; 

producing at least a rate of change in energy in response to energy 

inimization; and 
classifying the input data using at least the stress rate value. 

2. The ifcethod of claim 1 wherein the step of applying energy 
minimization comprises using individual differences multidimensional scaling 
applied to the input daia. 

3, The method of claim 1 wherein the step of applying energy 
minimization comprises u^ing a finite element method analysis applied to the 
input data. 



4. The method of Cdaim 1 wherein the step of applying energy 
minimization comprises using sWulated annealing applied to the input data. 

5. The method of clairriy2 further comprising the steps of producing a 
source space output and classifying the input data using the source space output. 



6. The method of claim 2 further comprising the steps of producing a 
common space output and classifying the iA^ut data using the common space 
output. 
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A classifier process for data comprising: 
using MKiividual differences multidimensional scaling with one or more 
infMit proximity matrices into which the data to be classified has 
been aonverted to produce at least a source space output; and 
using the sourc\ space output to classify the data. 



10 



8. The inventio\a of claim 7 further comprising the step of: 

prior to the step of usiW individual differences multidimensional scaling, 

producing the on\or more proximity matrices from the data to be 

classified. 



15 



9. The invention of claimV wherein said step of using individual 
differences multidimensional scaling arso produces a common space output, and 
wherein the classifier process further comprises the step of: 

additionally using the common space output to classify the data. 



20 



10. The invention of claim 7 wher^n said step of using the source space 
output to classify the data, is further characterised as comprising the step of: 

searching for clustering. 

11. The invention of claim 7 wherein sai\l step of using the source space 
output to classify the data, is further characterized as\comprising the step of: 

searching for hyperplane discriminators. 



25 



12. The invention of claim 7 wherein said steA of using the source space 
output to classify the data, is further characterized as compf ising the step of: 
searching for decision surfaces. 



30 



13. The invention of claim 7 wherein said step of using the source space 
output to classify the data, is further characterized as comprising tl^ step of: 
searching for classifying structures. 
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A classifier process for data comprising: 
using im|ividual differences multidimensional scaling with one or more 
inpV proximity matrices into which the data to be classified has 
5 been converted to produce at least a source space output; and 

using the source\space output for pattern recognition. 

15. A classifier prv^cess for data comprising: 

using individual differences multidimensional scaling with one or more 
10 input proximity matrices into which the data to be classified has 

been converted to produce at least a source space output; and 
using the source space output for sensor fusion. 



16. A method for optical character recognition comprising: 
1 5 using individual differences multidimensional scaling with one or more 

input proximity matrices imp which the data including the 
characters to be recognized been converted to produce at least a 
source space output; and 
using the source space output for optical character recognition. 

20 

17. A method for data compression comprising: 
using individual differences multidimensional scaling with one or more 

input proximity matrices into which the data to be compressed has 
been converted to produce at least a source space output; and 
25 using the source space output for data compression. 

18. A method for data compression comprising: 

producing the one or more proximity matrices including the data to be 
compressed; 
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usingSii^vidual differences multidimensional scaling upon the one or more 
inpubproximity matrices to produce a source space output and a 
common space output; and 



10 



using the source space output and the common space output as a 
compressed representation of the data. 

19. A data compression method for data comprising: 
using individual differences multidimensional scaling with one or more 
input proximity matrices into which the data to be compressed has 
been converted to produce a common space output and a source 
space output; and \ 
transferring the common space output and the source space output as a 
compressed representation of theWta. 

^5 20. A program for classifying data comprised of: 

a first program portion that uses individual differences multidimensional 
scaling with one or more input proxiriiity matrices into which the 
data to be classified has been converteq to produce at least a source 
space output; 

20 a second program portion that uses the source sp\ce output to classify the 

data. 
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21>v A program for classifying data comprised of: 
a first proeram portion that using individual differences multidimensional 
scalmg with one or more input proximity matrices into which the 



data to be classified has been converted to produce at least a source 
space ou^t; 

a second program portion that performs an analysis of the source space 
output; and 

a third program portion that classifies the data based upon the analysis 
performed by the second program portion. 

22. Computer executable software code stored on a computer readable 
medium, the code for classifying input data, the code comprising: 

first code that receives the input\data and forms one or more matrices using 
the input data; 

1 5 second code that applies individual differences multidimensional scaling to 

the one or more matrices and produces at least a source space; and 
third code that uses the source space^o classify the input data according to 
one or more predetermined criteria and produce output data 
representative of data classification. 



23. The computer executable software code of claim 22 wherein the 
first code forms one or more square matrices. 



24. The computer executable software code of claim 22 wherein the 
25 first code forms one or more hollow, symmetric matrices. 



25. The computer executable software code of\^iaim 22 wherein the 
input data are time series data and wherein each element ofvthe one or more 
matrices is a datum from the time series data. 

30 
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26>\The computer executable software code of claim 22 wherein the 
second code flirthe^oduces a common space, the third code using both the 
source space and the common space for classifying the input data. 



27. The computer executable software code of claim 22 wherein the 
second code performs an energy minimization process. 



28. The computer executabte software code of claim 27 wherein the 
second code defines a stress ct over configurations of the input data and finds a 
configuration Xsk having a lowest stress. 

29. The computer executable software code of claim 28 wherein the 
second code defines a constraint equation =\ZW, and wherein the second code 
finds the configuration which also satisfies a c&nstraint equation. 

30. The computer executable software code of claim 22 wherein the 
third code searches for clustering of elements of the sWce space. 

3 1 . The computer executable software code ofclaim 22 wherein the 
third code searches for hyperplane discriminators of the souix^e space. 
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32>\^ signal processing method comprising the steps of: 
receiving^input data representative of time varying signals; 
mapping the input data into one or more matrices; 
applying individuaUlifferences multidimensional scaling to the one or 

more matrices^ produce a source space output; and 
processing the input data using the source space output. 



33. The signal processingvmethod of claim 32 wherein processing the 
input data comprises separating elements of the source space output using 
hyperplanes. 



34. A signal processing method coniprising the steps of: 
receiving input data representative of time varying signals; 

•e\^£ 

applying individual differences multidimensional scaling to the one or 
more matrices to produce a common space output; and 



mapping the input data into one or more\matrices; 



processing the input data using the common\space output. 



35. The signal processing method of claim\32 wherein processing the 
input data comprises separating elements of the common space output using 
hyperplanes. 



36. A signal processing method comprising the^steps of: 
receiving input data representative of time varying signals; 
mapping the input data into one or more matrices; \ 
applying individual differences multidimensional scaling to the one or 
more matrices to produce a rate of change of stress/energy; and 
processing the input data using the rate of change of stress)(energy. 
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^^7;^ A method for determining dimensionality of a network, the 
dimensionality^orresponding to a number of degrees of freedom in the network, 
the method comprising the steps of: 

sampling datWrom one or more nodes of the network; 

mapping the datavinto one or more matrices; 

applying individua^d^ferences multidimensional scaling to the one or 

more matrices to^roduce a stress/energy; and 
processing the stress/energy to determine the dimensionality of the 

network. \ 



38. A method for determining\dimensionality of a network, the 
dimensionality corresponding to a numberXof degrees of freedom in the network, 
the method comprising the steps of: \ 

sampling data from one or more nodesVf the network; 
1 5 mapping the data into one or more matrices; 

applying individual differences multidimensional scaling to the one or 

more matrices to produce a rate of change of stress/energy output 
and \ 
processing the rate of change of stress/energy putput to determine the 
20 dimensionality of the network. 

39. A method for determining dimensionality\of a network, the 
dimensionality corresponding tjp a number of degrees of ^eedom in the network, 
the method comprising the steps of; 

25 sampling data from one or more nodes of the netwoVk; 

mapping the data into one or more matrices; 

applying individual differences multidimensional scaling to the one or 

more matrices to produce a common space output; and 
processing the common space output to determine the di\pensionality of the 
30 network. 
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A method for reconstructing a network, the method comprising the 

steps of 

sampling dat^^om one or more nodes of the network; 
mapping the data into one or more matrices; 



5 applying individual differences multidimensional scaling to the one or 

more matrices to produce a source space output; 
from the source space output\determining the dimensionality of the 
network; 

using free nodes to recreate and re^^onstruct individual nodes through the 
10 use of matrices containing missing values; and 

establishing node connectivity through the use of lowest-energy 
connections constrained by dimensionality. 

41. A method for determining dimensionality of a dynamical system 
15 from partial data, the dimensionality corresponding to a number of degrees of 

freedom in the dynamical system, the method comprising the steps of: 
sampling data from the dynamical system; 
mapping the data into one or more matrices; 

applying individual differences multidimensionalyscaling to the one or 
20 more matrices to produce a stress/energy; 

processing the stress/energy to determine dimensioiV^lity of the dynamical 
system. 



# 
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^42^ A method for determining dimensionality of a dynamical system 
from partiahdata, the dimensionality corresponding to a number of degrees of 



freedom in the dynamical system, the method comprising the steps of: 
sampling data^om the dynamical system; 
mapping the dataHnto one or more matrices; 

applying individual differences multidimensional scaling to the one or 



more matrices tosproduce rate of change of stress/energy output; 
processing the rate of change of stress/energy output to determine 
dimensionality of the^dynamical system. 

43. A method for determiningNdimensionality of a dynamical system 
from partial data, the dimensionality corresponding to a number of degrees of 
freedom in the dynamical system, the method comprising the steps of: 

sampling data from the dynamical system; 

mapping the data into one or more matriVes; 

applying individual differences multidimetisional scaling to the one or 

more matrices to produce a common space output; 
processing the common space output to determine dimensionality of the 





dynamical system. 



